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3. A $x=0$ $B$ $x=1$
4.
5.
6. A $t(0\leqq t\leqq 1)$ $t=0$ $t=s$ $t= \frac{1}{2}-s$
$t= \frac{1}{2}$ 2
7. [0,1]
8. $t=0$ $t= \frac{1}{2}$ (daytime) $n_{1}$ $t= \frac{1}{2}$
$t=1$ (nighttime) $n_{2}(n_{1}>n_{2})$
9.











$x$ : $x\in[O, 1]$
$s$ :
$k$ :
$U_{A}(x, t)$ : $x$ $t$ A
$U_{B}(x, t)$ : $x$ $t$ $B$
$\pi_{A}(\alpha, P_{B})$ : A $\alpha$ $B$ $P_{B}$
A




A $\alpha P_{A}$ $B$
$P_{B}$ A $\alpha P_{A}$
$P_{A}$
$B$ $P_{B}$





$U_{A}(x, t)=\beta-\alpha P_{A}-\lambda_{X }U_{B}(x, t)=\beta-P_{B}-\lambda(1-x)$
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$\overline{x}=\frac{P_{B}-\alpha P_{A}}{2\lambda}+\frac{1}{2}$




A, $B$ $U_{A}(x, t)=\beta-\alpha P_{A}-\lambda_{X}-\tau(t-s)$
$U_{B}(x, t)=\beta-P_{B}-\lambda(1-x)$
$\tilde{x}=\frac{P_{B}-\alpha P_{A}}{2\lambda}+\frac{1}{2}+\frac{\tau(s-t)}{2\lambda}$
(iii) $s+ \frac{P_{A}(1-\alpha)}{\tau}\leq t<\frac{1}{2}-s-\frac{P_{A}(1-\alpha)}{\tau}$
A,$B$





















$U_{A}(x, t)= \beta-\alpha P_{A}-\lambda_{X}-\tau(t-\frac{1}{2})$ $U_{B}(x, t)= \beta-P_{B}-\lambda(1-x)-\tau(t-\frac{1}{2})$
$\overline{x}=\frac{P_{B}-\alpha P_{A}}{2\lambda}+\frac{1}{2}$




A, $B$ $U_{A}(x, t)=\beta-\alpha P_{A}-\lambda x-\tau(1-t)$
$U_{B}(x, t)=\beta-P_{B}-\lambda(1-x)-\tau(1-t)$ $t$ $U_{A}=U_{B}$ $x$
A $B$
$\overline{x}=\frac{P_{B}-\alpha P_{A}}{2\lambda}+\frac{1}{2}$
A $\alpha P_{A}$ $D_{A1}$
$n_{1} \int_{0^{\overline{x}dt+n_{1}}}^{s}l^{8+^{P(}\iota_{-s_{P}}\iota}\infty^{1-\underline{\alpha)}_{\tilde{x}dt+n_{1}\int_{1}^{2}\check{x}dt+n_{1}\int_{1}^{2}\overline{x}dt+n_{1}\int_{\frac{1}{2}}^{1}\overline{x}dt}}\tau 5^{-s-A\frac{(1-\alpha)}{\tau}z^{-S}}$












$B$ $\pi_{B}(\alpha, P_{B})$ $D_{B}$ $P_{B}$
$\pi_{B}(\alpha, P_{B})=(P_{B}-c)D_{B}-k$








$\max\{1-\frac{(1-4s)\tau}{4P_{A}}, \frac{c}{P_{A}}, \frac{P_{B}-\lambda}{P_{A}}\}\leq\alpha\leq 1$ (4)
$\pi_{A}(\alpha, P_{B})=(\alpha P_{A}-c)D_{A1}+(P_{A}-c)D_{A2}-k$ (5)
$B$




$\pi_{A}(\alpha, P_{B})$ $\pi_{B}(\alpha, P_{B})$
$(\alpha, P_{B})$
4.1
A $\pi_{A}(\alpha, P_{B})$ $\pi A(\alpha, P (5)$ (1) (2)





$\pi_{A}(\alpha, P_{B})$ $P_{B}$ $\alpha$ 3 3
$\pi_{A}(\alpha, P_{B})$ 1
$\frac{\partial\pi_{A}}{\partial\alpha}$ $=$ $\{-(2n_{1^{S}}+\frac{1}{2}n_{2})(\frac{P_{A}}{2\lambda})-\frac{n_{1}P_{A}}{\tau}(\frac{2P_{B}-2P_{A}+(1-\alpha)P_{A}}{2\lambda}+1)$
























$\frac{c}{P_{A}}\leq\alpha\leq 1$ $\pi_{A}(\alpha, P_{B})$ $\alpha$
$\alpha^{*}=1$
(II) $P_{B}-2P_{A}+\lambda+C<0$
$(1 A)1-\frac{(1-4s)\tau}{4P_{A}}\leq-P=-\lambda P_{A}$ $\alpha^{0}\leq=_{A}P_{P}-\lambda$
$\alpha^{*}=\frac{P_{B}-\lambda}{P_{A}}$





$B$ $\pi_{B}(\alpha, P_{B})$ $\pi_{B}(\alpha, P_{B})$ (7) (3)
$\pi_{B}(\alpha, P_{B}) = (P_{B}-c)D_{B}-k$
$= \{\frac{1}{4}n_{1}+\frac{1}{4}n_{2}-\frac{n_{1}(1-\alpha)^{2}}{2\lambda\tau}P_{A}^{2}$
$+ \frac{n_{1}+n_{2}\alpha-4n_{1}s(1-\alpha)}{4\lambda}P_{A}-\frac{n_{1}+n_{2}}{4\lambda}P_{B}\}(P_{B}-c)-k$
$\pi_{B}(\alpha, P_{B})$ $\alpha$ $P_{B}$ 2
$\frac{\partial^{2}\pi_{B}}{\partial P_{B}^{2}}=-\frac{n_{1}+n_{2}}{2\lambda}<0$


























$P_{B}= \frac{P_{A}+\lambda+c}{2}$ $P_{B}-2P_{A}+ \lambda+c=-\frac{3}{2}(P_{A}-\lambda-c)<0$
$P_{B}-2P_{A}+\lambda+c\geq 0$




( $1A$ ) ( $1B$ )
$\alpha^{*}=1-\frac{2\lambda}{P_{A}}, P_{B}^{*}=P_{A}-\lambda$
. ( $1A$ ) ( $2B$ ) $P_{A}-\lambda<c$ $c-P_{A}+\lambda>0$ $\alpha=r_{P^{\frac{-\lambda}{A}}}P,$
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$P_{B}=c$




( $1A$) ($4B$ ) $\alpha={}_{arrow}P_{P^{\frac{-\lambda}{A}}}$ $P_{B}^{0}<P_{A}-\lambda$ $P_{A}-\lambda<P_{B}^{0}$
( $2A$) ( $1B$)
$\alpha^{*}=1-\frac{(1-4s)\tau}{4P_{A}}, P_{B}^{*}=P_{A}-\lambda$
( $2A$) ( $2B$) $RP_{P} \frac{-\lambda}{A}$ $1- \frac{(1-4s)\tau}{4P_{A}},P_{B}=c$ $-(1-4_{S})_{\mathcal{T}}+4(P_{A}-c+\lambda)>$
$0$ $-(1-4_{S})_{\mathcal{T}}+4(P_{A}-c+\lambda)>0$ $(1-4_{S})_{\mathcal{T}}+8(P_{A}-c+\lambda)>0$ $\alpha=1-\frac{(1-4s)\tau}{4P_{A}}$
$c-P_{B}^{0}|_{\alpha=1-\frac{(1-4s)\tau}{4P_{A}}} = - \frac{1}{16}\{-(1-4s)\tau+S(P_{A}-c+\lambda)\}<0$
$c<P_{B}^{0}$ $P_{B}^{0}<c$
( $2A$) ( $3B$ ) $\alpha=1-\frac{(1-4s)_{\mathcal{T}}}{4P_{A}}$ $P_{B}=P_{A}- \frac{(1-4s)_{\mathcal{T}}}{4}+\lambda$





















(a) $P_{A}-\lambda\leq c$ $\alpha^{*}=1,$ $P_{B}^{*}= \frac{P_{A}+\lambda+c}{2}$
(b) $P_{A}-\lambda\geq c$ $P_{B}^{0}(1- \frac{2\lambda}{P_{A}})\leq P_{A}-\lambda$ $8\lambda\leq(1-4s)\tau$ $\alpha_{0}(P_{A}-\lambda)\leq$
$1- \frac{2\lambda}{P_{A}}$ $\alpha^{*}=1-\frac{2\lambda}{P_{A}},$ $P_{B}^{*}=P_{A}-\lambda$
(c) $P_{A}-\lambda\geq c$ $P_{B}^{0}(1- \frac{(1-4s)\tau}{4P_{A}})\leq P_{A}-\lambda$ $8\lambda>(1-4s)\tau$ $\alpha_{0}(P_{A}-\lambda)\leq$
$1- \frac{(1-4s)\tau}{4P_{A}}$ $\alpha^{*}=1-\frac{(1-4s)\tau}{4P_{A}},$ $P_{B}^{*}=P_{A}-\lambda$
(d) $P_{B}^{0}(1- \frac{(1-4s)\tau}{4P_{A}})<P_{A}-\frac{(1-4s)\tau}{4}$ $\alpha^{0}(P_{B}^{0}(1-\frac{(1-4s)\tau}{4P_{A}}))\leq 1-\frac{(1-4s)\tau}{4P_{A}}$
$\max\{P_{A}-\lambda, c\}<P_{B}^{0}(1-\frac{(1-4s)\tau}{4P_{A}})<P_{A}-\frac{(1-4s)\tau}{4}+\lambda$ $\alpha^{*}=1-$
$\frac{(1-4s)\tau}{4P_{A}},$ $P_{B}^{*}=P_{B}^{0}(1- \frac{(1-4s)\tau}{4P_{A}})$
(e) $1- \frac{(1-4s)\tau}{4P_{A}}<\alpha^{0}(P_{A}-\lambda)$ $1- \frac{2\lambda}{P_{A}}<\alpha^{0}(P_{A}-\lambda)$ $P_{B}^{0}(\alpha^{0}(P_{A}-\lambda))\leq P_{A}-\lambda$





$P_{B}^{*}=P_{B}^{0}(\alpha)$ $1- \frac{(1-4s)\tau}{4P_{A}}<\alpha^{*}$ $\frac{P^{*}-\lambda}{P_{A}}<\alpha^{*}$
$\max\{P_{A}-\lambda, c\}<P_{B}^{*}<\alpha^{*}P_{A}+\lambda$ $(\alpha^{*}, P_{B}^{*})$
5
1.
$n_{1}=1000,$ $n_{2}=700,s=0.1,$ $\lambda=400,$ $\tau=900,$ $P_{A}=700,$ $c=300,$ $k=400$
$\alpha^{*}=1,P_{B}^{*}=700$ A $700$ $B$
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700 (a)
A $169600$ $B$ 169600
2.
$n_{1}=1000,$ $n_{2}=800,$ $s=0.09,$ $\lambda=100,$ $\tau=10000,$ $P_{A}=500,$ $c=100,$ $k=400$
$\alpha^{*}=0.6,P_{B}^{*}=400$ A $300$ $B$
400 (b)
A $119600$ $B$ 89600
3.
$n_{1}=1000,$ $n_{2}=900,$ $s=0.15,$ $\lambda=100,$ $\tau=900,$ $P_{A}=600,$ $c=100,$ $k=20$
$\alpha^{*}=0.85,P_{B}^{*}=500$ A $510$ $B$
500 (c)
A $156805$ $B$ 226980
$\alpha P_{A}<P_{B}$ $\alpha P_{A}>P_{B}$ $P_{B}$ $P_{A}$ $P_{B}$
$\alpha P_{A}$
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